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(57) 

Ji-sXaesKSfltt^J; p^r*. 

lf#ik*E&] CPU2J1 l6ft>*^MIDI 
7 s — ^K*fLX. 3 2 fr f t ^/uo k 

MiDl«l^lOXIiFDD6^e>X» 
£ixM I D I I N"Z"' — 9<T>4 by*— ^&3HS-*- + 
(1) - (16) «Oi^**«w3at8LT«K3l£ 

efY^ (17)'- (3 2) OU^^UsGteUX 

ff»3»tJ<M r d r«^7(c^aii-*. ^O^tC % ^ 
-rn^-^r<7? i 6»fir-^-v^*/ncstLX^-< yf-i»4 

-C^S^HiiJ^r-^tcJioX^^^WL. ft!t*w 
i 6«ff-ry^/H:o^*Ctt, MIDI t*— ^Wififlflp 
f^^l^Jior^!: *J»r 6 , L C D 5 K f * R H?J ffli 
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/ 

f ** i ] 7<±t 4 n a &&co ^ * ^ * /uco 

i co^^-T^tc J:or^£$Kt »««a^M»-;r 

Riisesa«»ife*a!ic J: o xfltse * *xx ^ -6 sets^a^o 

i:..toT^^ nfcWWv*— ^ IcK^v *T«iF £»J» 

[0 00 1] 

-g-- + v * atMWs h+ * • 

[0 0 0 2] 

Lt, MIDI ^]Hl^ntl/^ 0 MIDIfi, & 

2SM I D I 7r-r/^S* l 

midi i^sttie: ufc&as (kt, t d i &s£j 

t^^) iCIi. AiUDM I D I *SffA*0M I D I r 7 — 



(2) $»KMM 1 - 1 9 4 7 6 5 

2 

I D I 7*—* t UTf£c7>M I D I sfcaglCttiTrrS 
fctfxOM I D I OUTOjB^BRltfcixXl^* £ 

&m : &xn±*r& z t * x-# o„ 

[000 31 MIDlf-^H 1 /<-T ^Xt 1 — 
(Ct±, A^£iX7tM I D I zr— $ <7>H^<n 9* -Y x^/H- 

*5^x, sift*a i uxv^sg : fe<c:ft«.x, ^7^— <?^co 

20 I 0 0 0 4 J 

l«93*s*SRL J: 5 tTTSSRJH] — ^. MIDI 

fC £ o XffPjfflJ^— ^ ^53:^ L rc*^-C 1> . A^r^iXTtM 
( D I ^-^^^^-^^.(Cjl^X^^LTt^W^-^ 

so i/^</nc a o rss:^ L /j: itnii ^ , fc^m-tfr 

^fi, ^^(CjloX^^n^^y^-^co^lpT 5 — 
[0 0 0 5] 

»Sfe L ft &m¥&<nmttt J r- # 5 SEtgffi^& 

zcoffiiB»^^(cx^xrrAfe$"4xfc3effi*awtt 

5/) ^lcffi^v^T%^SrfMWL, SE«*&^*ft(cj:oXlSS£ 
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(3) 



£VP*J^l 1 - 1 9 4 7 6 5 



4 



-7 s - * <c # * ti, $ mm * $ * ^-(Rts+ ,5 

[O 0 0 6 J 

— CPU2I1 /n^^AROM, ? — 

^ R AM, A^— -^Ih&O^^R 
AM (V^ix^Il^^r-f) ^^(S ^t^^^y-/^^ z* 
>x'$>v. zcomi D I &&±K&M1UT&»mbkt> 

[000 7] CPU2(Ctt, '>7fA/^V^7i 

— dsj^-^r) Sr^ux, isi, sasu* 

^#4, LCD 5, FDD (7Pye- 

r^^^Ky-f^) 6 , XtFM ( O I Affi^*-^ 7 ih^ 
fcfcM I D I I Nij^Fj&VM I D I OUT««iS 

Lfcfcfc^T*— * \C X o X£^5-^£:£/£ U XT > ;/ 9 IC 
[0 0 0 8] Jfeti. — teWlC, MI D I&jg(C&l*X 

i*. ^A^n/^gp^ 

^X&S-f'O' h<r— El2(c:^-rj:-?(c, c 
PU 2^LTM3^0!M I D I OUT^f 1 0 fc 
ffi^SHSo MI D I I 0XliFDD6 

«^j»{±. f&afcTh'S -t '}td, M r D l I N#£^ l oa* 
^A/j^ix-JS 1 6 V^/t-COM I D [ f-^ i:, MI 
D I OUTJgf l 0A»^a^-r5 X 6f+>^WM 
I D I r~?<t6\ C PU 2co$]ij*<7>^^ r ^*/vco 

[0 0 0 9] 0 3(1, ^SBifi^-^JRW^sKSf'- 
? £ LTCOM t D I 7*— ^(?)M^Lr^5 g M I D 
I -r — ^fi, H 3 (1) (C?T^i;:)(Cl. I /<Y NcO^t- 
— 2 (Xttl) '<*f h^-^X'ftfMc^ftXt* 



<5* ^-7— ^X/^ hit, £U:(£fv h*«*^l-Cfc 
9 , fec< 3 fcTy hi^-r *-tr-v\ WQ<0 4 far 

Sr^LT^i, Ifr 1 C:*H?5,/ — h 

*^tOM ( D I -^-^(i. El 3 (2) tOT^-r«tpi^ * 
f-^iiSO (H) -tp*^ a<l^hBOf«^ 

(/-h^t'fcswcKii r o j ) Mot^$ a * 

/0 tLs ft 6(C±5i^5y— hah>03M T D \ 

^tt, S3 (3) U?rl)-J:p(C Xf»^^li9F 
(H> Xifo*?, l^K@^f-^(3;^7-^. 

[ooio] EI l i;^57-f jy^tMw:. S5^-co^ 

— ^(1. CPU2WS7 — ^RAMI=Sa«3;h,5 0 LCD 
5tt, MIDI ^-^^^J^-^{cBa^5fiff?8^iir 

4, RCJ f ft , /^^^yf4 5T«^ilT^ 
£ a J&*»\ ^ ^1r-i§tR^-r 5^4 4(1, ^Tt-J^CX. 

rr NTERNA^- kj , ("external 

Kj , TEXTERNAL SOLO-€~Kj % Tex 
TERNAL PLAY^-Kj ^ 3 J; $ (CR**- 

looi ilit Lcostt, s*«rt«i:«i;r 

^'4 4 (- JZoXSxA^^fL^-t— K, ^O^^-^^/W 

[ooi2] &{c, ^si«s^a«iiteffjc-ot*x,Ha7- 

021 (Cx7:^C PU 2(07D-ff" h, tttfC. H3 2 
2 2 5 tCTn-r^-^— KJC#J(t5 LCD SOST^V 

midi ^■■^>'^^wflSP]«ai^^c/ra2 6 ic^^-i^fieas 

WISr#fffl.LXSft«n-rs. <c*5. d2 2—EK12 5<i, 
-tix-eiX r I NTERKAL^-Kj , f EXTERN 
AL-t— Kj , •'EXTERNAL SOLO^- 
SO Kj . fF.XTERNALP L AY*— Kj ^Sg&^ 
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(4) 

5 

*/H -1 6lt (MIDI I N^^7, FDD 

6) ^fbA^^n^MIDl INf-^ (^ttSjUffr 

J*l!fr <&E33!1, ir>^) rt^fccOM ( D t ^-^ 

[0013] (H7fi. > *< we*— ^-✓'CO^tJ — r-ifo6 0 

i^5^7 i^v hft*/*/^^ ^ k, sTIE^-^^tv 
s*x^MSf±, ;w-f=i/r ^x 1 fc-t^ h 3^ 

MIDI I NSf 1 0 Sih,£:M I D I -F-^ 

S5) „ -tOffecOteSfi (^f77'S6) £ff 7* 
{0 0 14] BIS MSI 5 14, (17 60^-7^^5 2 
JtS^W ^^-Aaa^^lBlft^ei— X'fcS. SIS 
X, 5^iSR^-f 4*?^-^SixfcA*S^S:«jgfj 

&Lfc£ SSlS^*^- KfA. tl NTERNA 

L^E— Kj , fEXTERNAL^-Kj , f E XT E 
RNAL SOLO^-Kj , TEXTERNAL 9 SO 

(X^S/r^S I 0) „ 

[0015] Xry^St OWft, Xt^^S 7(C*Jt> 
y7"S 9M£^XM S^SX'tt^OgiCtt, M S (D\\KkZ 

f^rsu) , l-eftis^cii f internal 40 

Kj -0*>*><p-c, [xi 2 2 (i) fi 

NTERNALJ cO^T^^^^^^-r (^f yT'Sl 

2) . rir, ^7 i/y + >^^^t6^^ 

>vt — f->cDs( ~ J* kXt/ci-niJ: 
(001 6 ] xf : r/S 1 lm^TMS^ L X*ct^ 50 



I 1 - 1 9 4 7 6 5 

14) , M$fc 2 X^i^tt rEXTEKNAL^ — 
Kj ^iOt\ @23 ( 1 ) (C^^T.t v M. LCDS 

£Ox|i754(: TEXTERNALj 0O:fc^2r*c7T^£ 
Ufy7'S15j . ^tt, sK-f V* k(ZCHcOfi££r 

■Irs/ h LT Ury/S 16) , Z<0x^ v&toM&Vk 

10 0 17] X^-y^S 1 3X(i^f'y/S 1 6(C*Jl^ 
X, yJCW^^ktwtter-fes' hLfcftW. [*1 9 y a — 
M^X^A'^+'^tRx-f y^4 s^ah^Sixfc^Sa* 
(^ry/S 1 7) „ 'cox^^^rii^v^ 

t5 (X7* y^S 1 8) . -r LX. -tco^r >-^/^-^ 

(Xfy^S 1 9) * 

[0 0 18] Jfcd, MS^lXI*2X&£7^/j*&m<J 
^5 (77 1 y^S2 0A) 0 MS^lXli2-C'«^ 
tCCt, ^ONF (m) asi-C*»*^^JSr*iJSUL (-^r* 
y^S20B) , C <o 7 7 ^ s 1 T'fo S^t Jm^' I ^ 

2) ft ^J^Lhf, IS 2 2 (1) 3 <i) {d^-TJ: 

^{C, ^-V^ + zH, 3. 5 1 5(73#fi^^^^. 

f^^2. 4, 9 1 6<DftttffitttSthXl<'>Z> a 

4) 0 ^»L^^, XfiMSd* 

*>^fONF (m) ^rStelTS (^ry/S 2 5) 0 
(0 0 19J Z^^^^^JS^L^^, Xttx^^^S 
1 7«z*>v*T*"r>*^iB^^^ y-^-4 5*S7h^*n* 
i/^S-frf*. H 1 OcoT'^— (-JoV^X. tTJE7 7?&i'C 

<tfi, ^-v^^/Mcss^^nx^<ss , -&r— ^-r**?t, 

^ 0 ;«7?^ 1 -c^v^^fcji, ^-w^yf 
4 S^aJ-VS^fc^S^SrfilJS'JL (^f y"/S 2 7) % 
^->-$^fc^^liJriEV^ 1 (^-^^ (x^u/ 

ysas) „ t^c^*>. ^—y/ux-r y^- 4 3d* siin 

~?y y% 1 (dtfy h IT, ST]EMftf^€:^>$^«>^ h <J 
[0 0 2 0] X777S 2 6ic^5V>X, STiE^7-^ s l 
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7 

(^fy^S 3 3) # rUt, 7*^ y / V hwSft. 1 

Ur7^S3 4) , OlcftofctffttCHlci 6&-t_' 
y h-TS {^fyT'S 3 5). 
[002 1] 7fyyS3 2*CJB^T, 

<0?2Bg^rfc*CHrtS 1 7|£fc^fcA^;i»fcffl8iJL (J*? 1 
3 3 8). 

[0022] y^^y^v f**rL< li-f l"* ll>yhLfc 
C Hcofi£a* 1.-16 <9$fc[giC& -5 XCt, 

a*i -^l 6G>afiH£:JS£.X, CH&i^r L<f£l 6JC-fc: 

(is (212 etd^i-J: ^ tc, xy754^^^ 
(7>#-^£;£&&£-fc!:5. ttf, {Hi iw7p-i:« 

7y/S40) „ 4 2 

(^f^S 4 1). 

[0 0 2 3] Jfc|^ sTIE^^^tSJ 1 l^totl/^^ 

*&ic:rt\ Ms** i x-*>s^ k afA»«r«*u-r5 (^f^r j<? 

S4 3) 0 MS^l-Cfc*B^t4b<b r INTERN 
AL*~Kj X'£>6&2\ Xfi^s^S 4 2M*5V*-C 
SnE7?^3 l (CH+i 
6) COWfe^t^'^^^TONE (CH+16) 

44) , #J*f*. CH*= 1 V&>Z*£&lZtt. B22 

(2) tc^^-j; ?(c, ^-r i 7 u^fe-T*— ^ £-tr 

y h-rs* 

I0 02 4]— MS^lW^f^ib r E x 
VERNAL^-Kj , ("EXTERNAL SOLO 40 

Kj . External play*— kj 
-rtu*^- s e— KX**54w*(w(dc m TONE (CH) (CT* 
— 4 2 w^->Sh,fc#43-^-fr v s-f-s (xr ^'7 , S 

45) u w^fj. c rr= s x*£>*«-i£ictt. Ei2 3 
(2) —Is! 2 5 (2) kitf-TJ: o tC, ft^^sicf 

[0 0 2 5] T^^-^^t'S'H^^lt TON 

Ol O U T WjtfJCtfi f t ^ ^^ICjfiiUf $ {**r-y 



1 - 1 9 4 7 t? 5 

<y 

t>'^ ^ $rHI 4 U t L C D 5 iC-^^f ^, (XfyT* 
S 4 7) 0 m?Lt£, r r NT6RNAL*-Kj (C**H 

Xr-v^r-4 260 1 3 Jx/^tS^lcii, El^GIC^ 

-TX vfc. -fcws* Too lj &tf^a#'^u:Afrj£:-}~£ 
Srfe£X<fc>6^:y Kfr/erfS-r f G r a n d P ti 
oj Sr^ D75 I {C^^-r^, 0 
[0 0 2 6] Ell 0«0^ry7'S 3 1 K*il>X, 

)xtz#— y/u*— 4 3*£&^r4f~ -e*^»£\ 

^v^CH^friy (^f^y^S 4 S) . EK 

ic, MS^K'fc*^*<:fll9lt5 (^rr/S4 
9) a MS^lf^t, r INTERNAL^ 

— Kj X-fcS»-fr<c:tt* CHi:i6€:i«l»Ltett&*t/ 
y t v*^^^ y^ k i:t sf ht5 (^f yzfs 
50) „ — MS*<2^4tftfofe Externa 
l*— Kj, texternal solo*— Kj , 
External play*— kj o^fn^^^t 

5>^S 5 1) 0 

[0 0 2 7] j^y^S 5 OXli^s^S 5 1 (C*>V^ 
X, kfcffiCSr-trs/ h Lfc«(i, tf->3*Lfc;0- 

ySffy^/^ii/^x^voL (k) ©ffifeHfie 
tetLtf<{>? Myhts Ur^s s 3) « — * % 

r#fc>*>T^-< ^^/js^x^n/c^jcfi. vol 

(k) WliifiSrJJfSfi*:**^^ (^T-^^S 
5 4) , VOL (k) <7>M$r^V^y ^^FXfdt'T^i; 
>vhLfe«»i, E!6 (2) (c^Lfct -tcOffiL'Sr 
^ ^ ^^r-^C^f O (^-r ^^S 55) „ C<7}?& 
15, Ell l^^f-^^S 4 OJC^ffLX, 1r 4 2 

A 5 srvS*Lfca^^iffirW5Ji|-r5 # VOL (5) 

(Di&fii i o o -c&zts&izit^ m 2 6 ic^--r<fc p i-. ^ 

yr5 2(- TVOLUMU 10 0J Sr^^S, *L 
X. S2:^$ixfcv6L (1) - (16) coiatciS: 

yy^-^^yrs 4(c^^^^ B 

[00 28] Si 0cO^ryyS28 t^^v^r, sTl£y 

U-?y7'S56) « JifctC, MSiM^^/*^|l| 
S<J^-<3 (^ry7'S57) , MS*»1 -rttfetj r | NT 
ERNAU-Kj X'fcSltt^iai. *-f>^p1il7 
^r-tr^ Fto (^-?'^S5 8) . — MS^2^4 
lh^C^*> rexTERNAL*^Kj , rgXTERN 
AL SOLO--E—KJ, TEXTERNAL P LAY 
*~ Kj cot*irn***C*>'5t8'fr^rt, pl.:i*1ry ht 
^ 77'S59) . -o^-y-^^^^-^^ 

(Ciry h-TS (^y'y/S 6 OA) B ^c/> 
8&, \ &<i>? *) s :s bLtctfb. vol (k) <ofjau 
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o 

JECX* * (j) £-&^T£ (^r/7*S60 

B) « &l-> p Sr-O? y ^ > h L (xfyT'sa 
i) , J y > > (^f^T'se 2) <, 

LX, MS^ 1 -0*5ri*Sa*S:tt&J"i-a Ur 7 /S6 

3) D 

[0 0 2 0] MS^If/jJ^tb r ( NTERNAU- 
Kj -e«>5»&«ClW, ^y^p^3 3|Cftofc^SA» 

fc*>*> rgXTERNALi— Kj , TEXTERNA 
T- SOLO*-Kj , ("EXTERNAL PLAY 

6 4X(^fy7'S 6 SICJS^X, p V*/U 

-5. — *\ ^^s/^s 6 AjLte^yys 6 sic&t* 

X. pj& £ l 7X1*3 3fcifcofcSfrfr, -*->fefefc 1 6^ 

6 7) 0 ZCO^W. Ell 1 (n^^-TS 4 0 lC4Mf U 

[0 0 3 0] ISl8<QX-5r ^ -7$ 1 4C:&^X > MS ^2 
-f#*o*> rEXTERNAL^-Kj X'fc^SB'&Kf*. 
031 4(7)7dH:^^t, M Sri* 3X^3 riv^^&^jfllj 

RNAL SOLO^-Kj -0«5«-fi-fclfiJ\ TEXT 
ERNAL SOLOJ <D$:¥&&r;'t£ t*Ty?$ 

S7 0) . n ^-f >^ V * > H,4^P>, J&TcO/u— 7* 

[0 0 3 1] t4^ s n i^i/y hf-ir 

7 1) , (S]UX£>£^l:t t ^ONF (n) (Cl^rir 
^ (^f-^S 7 2) . iSfctC. t^OKP (n) (C 

6 (Xf y ys7 4) * -tUX, n£r-f >^ y / >- 

O U7y^S7 5) , ^-Z-yT'S 7 1 (C;fcsl^X, 

k t^UX/.ct (2 s 32^0NF ( n ) dO^tr^ 

hi~Z> (7.777'$7 6) . #ONF (n) \ZQ 

$r-fc 7 hL (X7y7'S7 7) % a # H cO#2riB*T-r -5 

(^? 1 s/ys7a) g ^L'c, ^t i 77'S7 5i:^^t: 
n ^ y ^ > n Sr-o-^ y ^ > h trc^\ 

n*>< l 7l>::/j:o£;J^a*£WJL (^fy7 , S7 9) „ 

X-k^i — 0iSi\ ^f^7'S7 9l:^^x 
r\fr 1 7 Kttof- «£ £fi, fgJ9<Ox-7 y^S 1 7 (c&* ? 

[0032] l2a (i) co Externa 



(6) ^KK^T*I 1-10 4 7 6 5 

10 

*V >^ k t^S 5 X£>6„ Lfc^^X, ft^/t'SOS 
*TLXv*5. z<n^r— h'\z*wxt± % 1 6 to 

[0 0 3 3] [*J 1 4w^yys 6 8 (C^U>-CMS/j5 3 
T#V^£SC|*, tASnL4-<Ttl:t>*> TEXTERNAL 

play^Kj cn&^vShZ* :rco*S^<cd\ si 

ICtSU^r, rEXTERNAL PLAYj 

10 co>c=p£^r?-f 6 (^ry^sao) a &(c, 

[0 03 4) t^fr A n^L^VF^^/^f 
8 2) , ISJC-CfcSa-frtt, ^ : &0^fF (n) (C0&-tr 

(17) — (3 2) cofeo I oc7?^-^-^ + ^^.^ x 
Mi^fiSXli^Sr^T v^yv (17) O^gTONE (l 
7) ^C^ffL-VOL (1 7) (C, ^ft^/l' (1) 
- (16) co^^^^V^nXfg^Sixfcloco^^^ 
(n) ^)tfiTONE (n) ^O^^HftVOL 

(n) -rt£Lt>%-?vx?7 A^^^-^^rzi fc'— -T^ 

■r>*/u (5) Xfo5^g-tCt±, i2S (2) KtjM-J: 
9(-x (5) (d-try hSftfcflffe&tf* 

[00 3 5] 3CtC, #ONF (n) tOfcty hi 

6) 0 ^lt, n$r-Y^^!/>^hf5 U7'y-/S8 

7) 0 Xf^^^S 8 2t-^oV^T. n^ktlUCT'^^ 

^ONF (n) (Cl^ty (^7"^^ 
S 8 8) „ ^(^. f^ONf (xi) iil £-fc-y h L (^^ 

0) , -tit, ^5"'^^S 8 7 (C^t^Tn y ^ 

fcA^^ifirHg'JL (7f^S9 1) . n^l6JLUTX' 

S^DIfo ^r>>y$ 9 1 C^J^Tn^ 1 7(Z^:o 
fct *\*. 09OXTy7'Sl 7lC^t?LX % 

[0 0 3 6] Z<D£i\Z s ±BS*-< y*-te»C*H*X 

;btb, r t NTERKALf- Kj </^^(^li, Igl 2 2 
(2) (^7r:-r^^(c, as-ff^r^*^ (1) - (3 2) 
(W) - (32) C^ILt x 
— K*^nfffl3{C/j:^ , Kft>t^ (l) - (1 

6) icatLxwts -^-y— iia»i*5^t^6, — re 

XTERNAL*-KJ . fEXTtRNAL SOL 

w o-e— Kj , External play--e-kj w 
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// 

tS^lCte, El 2 3 (2) -I^J2 5 (2) tZtttyiZ. 

0"5ngK«e?K k^*^*^ (i 7) - (3 2) (c^-r 

[0037] Hi 6tt, EI7^y-r wu— f^^fy 

- (^r^/S 9 2) . rtSM'O' h^«ftLfe 

10 0 3 8] El 1 7tt» Wi'-f>'OXfy7'S 4 

-f y a > h Lft^^KTO/i^ (pig-*-,, 

MIDI IN (n) (IIW 'O' h * (M 

S9 5) v AJjfr&^T^m&^tt. ^ft^ 
(n) IC^T(7^^> h7"T6 (P^y^S 

96) , ^ F7L^ X(±X-r 9 5C 

^ y y V h^O (J^^S 9 7), -rLX, n^l7 

7(c/j:ot^(i. MIDI INM^»TLT. B 
10 0 3 9] (21 1 8 —0 2 0 „ ^ ^ 

y^S 99), MS^lt^t) r I NTERNAL't 

— Kj -e*>S»&fc:tt, ^y^n^ilc-tyhL (x 
7'?'7'S10 0) , n few >^ i> / / V LW*b£lTco 
A — y^I^^f, rttfcfe, «*ONF (n) ^ 

WfS» <0»*tt, $§?T^>*^ (n) COM 
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2) * *-iB3{ciSaiLfca, Xli8ffONF (n) ^0 
T-fc^^tcrJ;, nW^^y/^hn (x 

f-^S 103) , ^ IX, 1 7 fCftofc^W^S: 

♦»J»JL Ury7'Sl04) , n^l 6«T"C*><5«* 

ki*. ^-A-y^s i o i ic#ft L-c±sa^— r&si&i* 

[0 0 4 0] -^Jfc r I NT E RNAL't- Kj CO 

J&^ICtt. 022 (2) u^-TJ:d(w % >w^(rfc4{c 
£?> $ afta?(*. «ffft^ (t 7) - (3 
2) IC*tLT*f5»-s?«fc0. Sg^-r^t^ (I) - (1 
6) (wttLTfiM$&£>Sori** 3 L^oT. MID 



(7) Wfflip 1 t- 1 9 4 7 6 5 

/2 

1 I NC9-<-<v hf^^Ct, hy*— ?ft<D 

2 2 (I) (C^-TJ: ft>^M, 3. 5 I 

* /Uc0*d* *f # J5 ff^ ^ yut- * 0 
(0 0 4 1 ] m 1 8<7).^7'^ys I 0 4lCio^-C\ ntf 

i 7{^/lco>t^-r/j;^^f^^-r-<>- f^co^r 

lc/Cofe^(C(i v (n) <F>4^>Y=r 

— ^OT^SrJpJS'J-ihS (^yT'SlOS) . -f'O'h 
10 r— b -Oit/r—-? ( n 

6VEL (n) COt^^yU^^/lc^S (^777'SlO 
6) a ^(C, 3g?ONF (n) a>l-C*5a^;&>£W8r| 
U C^-7-y^S10 7) , :077^ 5 1 (frsa) -c*> 

-ff-^fef«3fttfMIDI OUTJiiSdJ-^S 

(^y^S 10 9). 

[0 04 2] ^7^y 1 0 5 (CjoV>r, ^f^yh^ 

20 VfrJ— h;*-^-c£>£^<-li> ^ -y'S'r—? (n-i 
6) co u^/u^r^^r-f 5 (-^^^^s no) B &lc, 

^^ONF (n) * s 1 -?fe£jA»$*»&4*JgfIU 

sin) , :^)77^i (^3») x-ib5*a-tc(i, 

0) 3 ifcl/M I D I OUT(Z3JStm-S (^fy 

[0 0 4 3] y^S 1 0 5 d^l^T. -f^V b y?— 

%\z.*? y 1 0 9 (C^Pff LXn ^r-f >^ y p< y h-t 
5„ r I NTERNAL-6— Kj (Ci5it^%^^^^^ 
/H 7 - 3 2 CD =: 4f-^— aSWi&JlWT 5 — ^ f*. (^122 

(2) (wt^^-J:v(c. ^7 c p4(c ( J:ortti:2S;£ 

^^^/s i o 7jzt*xt~s7s i i i k&i^-c, 
on f (n) ^0 mm T?frz>%,£r\zn. tcttiz* 

TV?$> 1 0 9IC*$frLT\ n «/ > V 

^ [0 0 4 4] nW>^/yhL«, njft!3-3«Ctt 
-3^««^*€rtiJ35«|-rs (7f^s l \ 3) . nD?3 2 

•^r^/M3 2) *T*w52»fi^toatfr^>»ig^- a x 
fjs'T'S I t 3(C^^X, n 7^^ 3 3 CtC^co^^fC 

(00 4 5] ®18W77 1 y7'S99 <C*3t*-C. M S ^» 
1W^, i"<£t3*>MS^2 — 4 *0, fEXTEK 
NAL^-KJ , TEXTERNAL SOLO*— 
K| . rtXTERNAL PLAY*— Kj OV^fii 



-7- 



04- 6- 1 6 ; 1 0 : 0 4 ; TAKAHASH I &K I TAYAMA 



mo r r i s on 



; 383481 1 7 



#10/59 



/J 

t)*<n^— KXfootS^CHi* mi 9«07a- 
^>^n$:U:t^ hit (^fy7 , SH4) , n 

[0 0 4 6] «£IP^--r>^/u <n) o«o 

N F (n) sfts 1 T'fc5**Sa>fir»WL U-/7-/SII 
5) , ZWyP&l (*TSW X&SJ&^tCrt. 

(n) (04*0 hr"^<opM^^^JK<Ji-6 (x 

7— f&'&mzRVM i d i ouTKiiSdj-i-6 (x^ 

•//Si 1 7) 0 ^Lt, n^^^ir i;>>hf-5 
•f-tr-^S 118), Xt^^S 1 X 6fc*5^X. << <<ls 

0=M I D I OimciiSia*-* (^T^y^S 119). 
*LX, l 8lcStf7LX* n^r-f y^ij^ 

[0 0 4 7] ^T-/7'S 1 1 6K*J^X, -T^V by*— 
£ LX3fi£3&OT4 £ D I OUTKttiSai**-*". fcrtf 

*>;c^fy^s 1 1 sic^frLXnSr^ y^y^yht 

So r£XTERNAt^-Kj » EXTERNAL 
SOLO*— Kj , ^EXTERNAL PLAY* 

— Kj (cferj-ssSTSp^-r^yui — 1 6 0§^-a)l 
cOfflQflJv*— H12 3 (2) —132 5 (2) tw^i"J: 

WIDI OUT*CiSa3*ixXV^. ^fy/Sl 1 
Slw&t^x. ^ONf (n) («£#) X-*3«fi* 

Ufl, fc£f<b(^-r l 1 8M#?T Lt, n^>- 

^y>>-h-T^ n n *r*f 1/ ^ > h L/:f£, n^>i7 
(£fcofcri*«a*«rffiSiJl-3 (Xt^SI 2 0) . nri* 
1 6#TXfeS»frUtt» xy^T'S 1 1 5ld^Lr 

(0 0 4 8 ] ^Ty/S 1 2 Od&t^X. n^l 7iC7£ 
o/t4§-^tc*i, feu 2 0C0^c2— (c*$i*X, MS 7^ 4 X#> 
£a*Sa»Srffl5iJ-*-S Ury/S 12 1) , MS^4t 
tet>*b fEXTERNAL P L A Y^e — Kj COi^Olc 

*i» SB^f-r^*^ (17) co-f ^> h^— * frffiflhr 

$ Ufy7'S12 2) 0 -T'O- hf-^/jW- 

-^^□^^f-^X'JjSVEL (i 7) 
$r^^£ (xfy7'S 123) 4 &(c v ?gfON F 
(1 7) /jil X&*;&m!?j^£:|3I>JIJL I 2 

4) . :«77/u«t x*>£f3£-Mf*. 

VMIDI OUTCOft^/i- (I) l^ttf* (* 
7 , V/S12 5) , ^ LX. n£rW>^y>> b-J"0 
(Xf-^S 12 6), 



(8) WBa^P 1 1 - 1 9 4 7 6 5 

/./ 

{0049] ->ys 1 2 2(£*5l^X* -f-<> hf- 
^s/— h^;7X39 5&£*{Cf:t, ^V-^^i? (1) CO 
u — t/u« r M*T^'5 (xT-j^S l 2 7) 0 5B*0 
NF (17) ^it'fea^^^Wll (7-?y-/Sl 

as) , zcoyyffri {mm x-hzm-Brtziit* 

>hf-^|^(Og"^f-^, UT-Jtf— 9 (=0) 

^13^^10 1 OUTcOff y^/V (1) (Cig 
ffl-TS (xry/S 12 9), tLX ^fy^S 1 2 
6lc#f?LX, ti ^r-T !/> >- 
/<? [0 0 5 0) ^7^7*812 2fC*5l*X % 4 h y r — 
^ tfy 2**5- =c V^^»=» V h a-/l/'fyy^W £ 

tir^3iicfM(oi ouTjcttisai-fr-i". fcfcf 

^l^fyrs 1 2 ei^Ltn^V^ l J S^b-f 
£ fl ^7y^S 1 2 4&^7 , yrS 1 2 8l:*J^t, 
itOKF (n) 7)20 (&&#)) X£>5&£^tt v 
[C^T^^ysi 2 6CMUX n*:-*:^ !M xM" 

[0 0 5 1 ] y^S 1 2 6lCJ3^Xa&'f>^M 
20 V h Lt», -r/JStefeJS*-? 1 ^^-*/^ (18) - (3 
2) fCOt^Xtt, ^V^-^ (n — 16) JCrtSW^ 
^hf-^OVEL (n) COU^i/US-SfffThS (X-f-y 
/S130) 9 ^rLX, %*ONF (n) ^IT'fcS^ 
^SrWJM-*-* (xf^si 3 1) 0 :«77^i 

WT») X^^^tctt. + (n) com I 

D I f-^^laSt^I D ( OUTOft^yi/ 

(n - 1 6) .(CiHffl-r5 13 2), -t L 

33) B nii3 2Km5«$lwtt, ^7y7'Sl2 
Jt> 6 fC^ff LX n €r-f l J J > h *T v7$> I 3 3 
lkX'<n'i'—^&&yT&i- 0 *T~s7$ 1 3 3lC*;^X. 

(00 5 21 «^<b, TeXTERNAL PLAY 
**-Kj C0^(CfL (SI 2 5 (2) 9(C N ^btb 

^u^jgjEint^s^f ^-v (1 7) ico^r 

(5) CO $ ^i^—riS^co^J^^— f-^n5</) 
40 M£S*i<s 3 LWot, rtasw^o br— #<r>b 

I OUTcoff >^ (1) (C«-rt*i4t. A 

n/jrv^^^^v^/u (1 a) - (i 9) izoi^xi*. 
ftftw^^ hy'— ^<oi--ix*^i^3 ac^m r o 1 o 
UTm-Hv;^ (2) - (us) (CiStti^^ i^SIU 

50 [0 0 5 3J i2CW)Xfy7'S 1 2 1 Uist^XMS^ 



^8- 



04- 6- 1 6 ; 1 0 : 0 4 ; TAKAHASH I &K I TAYAMA 



mo r r i s o n 



; 383481 1 7 



# 11/ 59 



15 

NAL^-Kj JXf* TEXTERNAL SOLO^- 
Kj O^tCl*. ^f^Sl 3 0(C^t-?r^ o -r^^> 
*>. R^W^M* (17) - (3 2) Co^t, n£r 
*f >^ y ^> h LS£tfb*zr*y?S 1 3 0 ~^.7=- yZfS 

^ONF (n) 25*1 
cDlg^-r (n) iCO^XMIDFf-^^g^ 

3WMrDI OUTWft^ (n-16) tig 
OJ-^^o -tUT, AtvTS 1 3 3l-4o^-C. n3>33 

[0 0 5 4] -f^r>^, TEXTERNAL^— Kj X 
n rexTERNAL SOLO^KJ Wft^fctt, 
P^-r^V h y*— ? CO-^T^ 3 &T*M I D I O 
UTcD^^/U (1) - (1 6) (Cx^ffi^n. rtSfl* 

[0 0 5 5) §2 111 ^^W^7^hW7n-f 

Uv>-*^t£M >^ y > > h LX (^-?j/7'S13 
4) , T^^f^fpl^^^fc/j^^^^JSlJ-rS <^7^?/ 
1 3 5) „ mi£$$f%&&X-tt:i<*tB&lZtt. 

^SrOfd-fc > b UT (^s^S 13 6), 
3 8) . 

f£, il i (O^T-y^S 4 Olc^J^T^v*— 4 

t ^^^W!5SI^ C P U 2 li, * 

Ff-^^fv^ri icsEt&r ess i co 
saigas, rtS-cM^ns i 6^-v^t>/^ 

CPU2(i, r I NTERNAU- Kj , r E X T E 
RNAL^-Kj , ("EXTERNAL SOLO^ 
Kj , fEXTEKNAL PLAY* — K J C9fi&£ 
f&^^e— Kco<pco i ocoffi^^e — K^5j^t5^- KSS: 



(9) ^««3P 1 1-19 4 7 6 5 

16 

[0058] Irlt&vXK&mi&t&Uz&iMX. m$k<n?- 

jo *>*/^m&zfrtift&m&T— * 

[0 0 5 9] tf*5. .ta^«3SflSlC*5^^XI4, iBJ*^- 

[0 0 6 0] ifcfc, ±aa*is«86(c*3v^-ci4. fExr 

ERNAL P L AY^ — Kj CO^Id, K 

WjUiMfty*^ (x 7) tcatt-c, ^tts-r 

[0 0 6 1] 

— * sfe* ^ s c v * x + /u r <t ( c 35: m * ix 

^ [EI 2 ] MIDI t^— ^(0S£ix«:Sftin-*-5H» 
[1^3] MlDTf-^wM^ta 
(©4] y ^ttacFLC04r*tpt6ff?SBw^ 

(0 5 ] E| 4 OA y Tlc^^^n/^^ yy//- ^C0{5ij£: 

[El 6 I fedacooi j; TdgfcT^n*!'!' >>J>r— ?v>m& 

l&\7] C PU^^ 'f ^-^yW7c-f t - 

[[21 S] 07(O^f -r/S 2l£*irt**W 3f^4a«ltf0 7 



-9- 



04- 6- 1 6 ; 1 0 : 0 4 ; TAKAHASH I &K I TAYAMA 



mo r r i s o n 



; 3 83 48 11 7 



# 12/ 59 



n 

K 

[Ei2] 15^1 1 oicif#< j'Wi^yo-ft- 
K 

[O 1 3 ] El 1 Oic£K ^-f y^lta^co^a — -=^^ — 
h„ 

[t& 1 4 ] [3 8 KiSr< ^ y^Mi^^P — ^-r — K 

h„ 

llSI 1 6 1 (El 7 <D**r*y 7$ 3 (wi$<?£f*|*iH'-<>' h A£t 
^697 0—^ + — ho 

1 7 ] (§7^Xf^S 4 (C^I^5M I D r FN 

[Ell 8] Ul<0*T>y-7$ 5{z&tf£&ftfew!i!iW r V> 
7P-ft- ho 

[0X9] Ell 8tC^<^?Pf&?T^eoyp-^-r- 

ho 

ho 



(10) 15(571^ 1 1 - 1 9 4 7 6 5 

18 

Iffl 2 I I CP U<7>^^ V? -7 7* hcD7d— f'-r — 
h. 

[EI2 2 1 I NTE RNAL^e— KiCtott^^-W^/u 
[1*12 3] EXTERNAL^-KC^Jltif v>^/U 

coff?Jp^r^^^-i-I21 0 

(§24] EXTERNAL SOLO^-K(Ci5(t6 
[H2 5J EXTERNAL P L A Y^=— K(C:J3(? -5 
[132 6] I NTE RNAL^t— b'^tel? Z>foft%$<D— 

#J£,TWIkl* 

1 J&£2 

2 CPU 
3 

4 y^W 

5 LCD 

6 FDD 
*0 7 MIDI 

8 W/ROM 




£1^ 5 1 



CO 1 mm 9 mm m o nsn ,<« hj1 PT3 g*h 



-10- 



04- 6- 1 6 ; 1 0 : 0 4 JTAKAHASHI&KI T AY AM A 



morr i son 



; 3 83 4 8 1 17 



# 13/ 59 



(ID 



tffflqi ] 1- 1 9 4 7 6 5 



fH2 1 



MIDI IN O— 
MIDI OUT (2)*- 

; 

7 



l 



3 
J- 



^ 3E 



0 



T * » * 3 7 10 i a 7 4 » 2 i o 7 g a 4 a i i o 



9 1 6 



±± 



SS5S5S5555E55S5S 



tow e 
0 0 0 

□ eg a 

0 Q B 



VOLUUG' 

EXTEwui. Oil OtiauaKaacHsaiCHaiw ana am chi2 can Ofi4 0113 cxia 



SELECT J J 

/ IMftnUL 



□□□□□□□□□□□□□□□on 



MfCRNAL CHll CHI* Odl OOO 0*31 C*2J C*l3 CK24 CMtS CKW Ot2I QfZB OH 8 Ctttft QUI qOl 



"7" 



-11- 



04- 6-1 6 ; 1 0 : 04 JTAKAHASHI&KITAYAMA 



mo r r i s o n 



; 383481 1 7 



# 14/ 59 



(12) 



#-f##l 1 - 1 9 4 7 6 5 



[me] 



S 7 



M I X £ R \ N 
SE LECTSW ON/" 



MS <-MS + 1 

~r 



-S S 



s s 



S 1 0 



S 1 1 

N 

MS = 1 J> 

S 1 2 



k^-CH 4-16 



-S 1 3 



S 1 4 
"A 
S = 2 ^>^- 



k <-C H 



-3 16 



0 



1 

© 



( START J 

1 



X —SI 



S 2 



MIDI I 



■S4 



^(/jflfeojai -S6 



[EI 1 6] 



I S9 2 

n y — : — ^\ 

— <^ y 



4 



-12- 



04- 6- 1 6 ; 1 0 : 0 4 ;TAKAHASHI&K1 TAYAMA 



mo r r i s on 



; 383481 1 7 



#15/59 



03) 



3#RR*F* 1 1-19476 5 



[SI 9] 



9 



S 1 7 



tv 



^ONF(m)g.!i — SI 9 



S2 O A • 



< 



MS=lor2 



sfOB 



< (gONF(m)=l ^ > 



N 



< 



S 2 2 
s 



Cm)*H0>»JH«r 



MS s 1 



S,2 3 



m<-*m +■ L 6 

t — 



— S 2 4 



-13- 



04- 6-1 6 J T 0 : 0 4 ; TAKAHASH I &K I TAYAMA 



mo r r i son 



; 383481 1 7 



# 16/ 59 



(14) 



ttMl 2 ? 1 1-1947(55 



m X 0 J 



S 2 6 



/ — ^vi 



y[ S2 9 i t£2 



| T<-0 








S 3 I 




Y S 3 2 
A- 



CHf-CH+ 1 



Y, 




CHfCH-1 " 



T S 3 7 1 S34 

J / 1 ^nn 

> < ch=o y — 



CH=17 



Y I S 3 6 



C H«-l 6 " — S 3 5 



■ S39 



-14- 



04- 6- 1 6 ; 1 0 : 0 4 JTAKAHASHI&KI TAYAMA 



m o r r i s o n 



1383481 1 7 



#17/59 



(15) 



KrW^l 1-1 9 4 7 6 5 



(011] 



S 4 O 



Y, 




T<-0 




S 4 2 
* —/-^ 



< 



- — S 4 1 



IT7£77 S 5'7= 1 



Y S A 3 

r 



MS = 1 



S 4 4 



T0N£(CH)«- ^r/^:— No. 



> 



T0NE(CH+16) >^ - S 4 4 









r 


Sin 



( RETURN ) 



-S 4 6 



'S A 7 



IIU2 6 ] 



54 



TON E 

0 0 1 


/ GrandPno / 






VOLUME 
10 0 


a n 











TONE 

asm 

LU LU EJ 
0 B 0 



utxt* ' 

IEL£Ct J 



VOLUUE- 

EXTEBtm. Oil Of3 CM3 CH4 Of9 OHS CM 7 CHfl GM9 QCII GMLl CHI* Oil 3 CM« Q1» CM1C 



□ □□□□□□□□□□□□□□□□ 



iMfCmui. oa7 otia cma chm am oiii can on* ch» oca om «ia WW CHw ooi ma? 

r 



-15- 



04- <6 - 1 6 ; 1 0 : 0 4 ; TAKAHASH I &K t TAYAMA 



mo r r i s o n 



; 3 83 48 1 1 7 



# 18/ 59 



(16) 



1*1*1^ 1 1 - 1 9 4 7 6 3 



mi 2) 



(CH)CDNa.^^ * — S 4 8 



<^ MS 




N 
















Y 3 5 0 




SSI 


k<-CH+ 1 6 




k^-CH 












S 5 2 









< isw on >— 

Ty $53 

4— — / — i 



VOL(k)< 



VOL(k)<- 
VO L(k)-HJr3£<£ 



S 5 4 



[Ell 7] 



T MIDI INSLS V-S4 

— r~_ 



n «-l 



-S 9 4 



S 9 5 



<MIDI 1NCHQQ \ N 



(n)C^_ S g e 



J: 



-S 9 7 



S 9 8 



<3r> 

Y 1 

^RETURN^ 



[02 5] 



(1) 



ex £ay Gil D3 EI CD * HHBHSIiDHSHSS 



(2) 



MID1-IN eh 



i 



t 



l| l| 3[ 4[ 5U| 7| 8 | 9h0rillia|l3|u|l5|l&| Rj 



MIDt-OUTch 
i 1 2| 3) *) 5 | 6| 7[ 8) Q 1 10 



11 12 



13 



)u|is[l6 



^ fl] z'j 3 ) JsUI rial pholllll2ll3ll4H5ll<5i" ) ^l 18h9|20|2l|22|23|2^|z3|36U7l28|29ly> 

(cht-16 ON/OFFKTAt) 



31 32 



1 



-16- 



04- 6- 1 6 ; 1 o : 0 4 ;takahashi&ki tayama 



mo r r i s on 



; 383481 1 7 



# 19/ 59 



(17) 



^{M^P 1 1-19 4 7 6 5 



©- 











? S57 



-S5 6 



/ 7U ~\ N 



pM7 — 



-S S 8 



j «-l S BOA 



(j) (o^TF 



■S6 0B 



p«-p+l - — S61 



j <- j 4- I — S 6 2 



S 6 3 



1 *\ N 

< ^ MS-l ^ 



Y S 6 4 



p«e- l - — S 5 9 



S 6 5 



p ss 3 3 



JY 



T«-0 



-S6 6 



-S 6 7 



-17- 



04- 6- 1 6 ; 1 0 : 0 4 ; TAKAHASH I &K I TAYAMA 



mor r i s on 



1383481 17 



# 20/ 59 



(18) 



*KS3M I - X 0 4 7 6 5 



S 6 8 



1* 



TEXTERNAL $OU)J<D;fc^ S 6 9 



T 



^ S fl 



-S 7 0 



Ty S 7 2 
4 /. 



S 7 3 



ftON F (n> <-l 



S 7 4 

— ^ 



S 7 6 
—/ 



^fc'gfON F (n )<-0 



S 7 7 



$78 
— + 



[12 1] 



-S 1 3 4 



S135 



:> 



-S 1 3 6 



^T^-OSJ*-**!— S 13 7 



E TU R N^ 



S 7 5 



n <-n + 1 



n = 1 7 



S 7 9 

3 



-18- 



04- 6-1 6 ; 1 0 : 0 4 ; TAKAHASH I &K I TAYAMA 



mo r r i s on 



1383481 1 7 



# 21/ 59 



(19) 



ftl%W-l 1 - 1 9 4 7 6 5 



(EM S J 



9 



r EXTERNAL PLAYj055t^ -_ s 8 0 

1 



n<-l 



-SSI 



S 8 a 





r Y $83 


/ 

^ONF(n)(-0 






TONEU7K VOt(l7)ICT0 



s a 8 
— ^ — 



--£8 4 



T s a 5 
- x i— 



#ONF (n) <-0 



S 8 9 



#0 N F ( n) «-l 



S B 6 
— A 



S 9 O 
f- 



S 8 7 
— ^ 



n «-n + 1 



-19- 



04- B-1 6 ; 1 0 : 04 ; TAKAHASH I &K I TAYAMA 



mo r r i s on 



; 383481 1 7 



# 22/ 59 



(20) 



»Ga*P l 1 - 1 9 4 7 6 5 



mi 8 ] 



S 9 9 



— SI O O 



S 1 O 1 



< ^ %gONF (n) = 1 ^ >-^ 



I 



n «-n + 1 s 10 3 

"J S 1 O 4- 



N 



n « 1 7 



SIO S 



CHANGE/ »»CH(l7)<n \OFF 



> 



ON S 1 O 6 

7^ 



S 1 1 0 

-+- 



l_S10 7 



Sill 



V^ONF(n)=l S ^ 
F? 



|£^Q N F (n) — 1 



S 1 O 8 



S 1 1 2 



velxm\ oi ouT(n)fcasffi 



n<-n + 1 

~1 — 

n - 3 3 



-S 1 O 9 



S I 1 3 



eturn ) 



-20- 



04- 6- 1 6 ; 1 0 : 0 4 ; TAKAHASH I &K ! T AY AM A 



mor r i son 



1383481 1 7 



# 23/ 59 



(20 



JfSPflY-l 1- 1 9 4 7 6 5 



I 3] 



n<-l 



•S114 



S 1 1 5 



S 1 1 6 



CHANGE 



ON S X 1 7 



SU9 



^ □ i/ y -f ?— 5> <*0) 



S120 



-21- 



04- '6-16110:04 ; TAKAHASH I &K I TAYAMA 



morr i son 



; 383481 1 7 



# 24/ 59 



(22) 



t 1—1 94765 



9 



[E120] 



sin 



:> 



CHANGE, 



MS = 4 
^fCH (17)<6 \0FF 



> 



■ 


OH S 1 2 3 

r r 








f S 1 2 4 


^fONFCD^l / 


> 



S I 2 7 



1 



S 1 2 8 

—f- 



S 1 2 5 
-f- 



tfalDI OUT(l)fCi£iii 



^*SONFttO = 1 



S 1 2 9 



n*- n + 1 





— S 1 2 6 



L(n) CDU^b^R 



s 1 3 1 



— < ^%gONF(n)^l ^ > 



S 1 3 2 



S 1 3 3 



n = 3 2 



N 



^RETURN ) 



-22- 



04- 6-1 6 ; 1 0 : 0 4 ; TAKAHASH I &K I TAYAMA 



mo r r i s on 



; 3 8348 1 1 7 



# 25/ 59 



(23) 



VH%¥- 1 1 - 1 9 4 7 6 5 



1112 2 J 



^ r"H * nn . - CD GDCZ3 rn « QD " 15 GD03GD T * 



(2) 



MID I -OUT ch 



MIpl-lNch ^ ^ 

1 l| 2| 3| 4| 5| 6 j T | S | 9ho[lT[l2|l3|l4|l3ll6| [l ) 2 | 3 | 4 j S U | 7 | < | 9 | Ipj H 1 12| 13| h| lg| lgj 

t_jj *M «M »1 9|l0lllll2|u[K| t 5 

1^ (ch!7-32 ON/OFFTtrfig) 




12 3] 



CD 



EXTERNAL 



r~n z pn * m m m m s Qoj m rrsirrri nri « 



C2) 



MflDMNch 



MIDLOUTcb 



| ]| 2 | 3_) *M 6 | 7 I 8 I 9[l0lll|jl|l3ll4|t5ll6[ j il | 2 | 3 [ 4 1 5 | 6 j 7 | g [ 9 f 10 ( 1 1 1 (2( 13 f u| lg| 16 1 

\ i. 



tl| 2 1 3 I d|g| 6 | -7 | ft | 0|lO|ll|iah3|u||5l!6l fl7f IS) I9|20|21 l22|23l24|25|2^| n\ 28|29|3o|3l 1 32 | 
(chl - 16 ON/OFFTTijg} ^ 



-23- 



04- '6 - 1 6 ; 1 0 : 0 4 ; TAKAHASH I &K I TAYAMA 



mo r r i son 



; 38348 1 1 7 



# 26/ 59 



(24) 



i 1- 1 9 4 7 6 5 



IK2 4l 



(1> 



EXTERNAL , , , , Q] , , , , , fl „ « « 



MIDI-IN eft 



1 



^ MIDI- 



■OUTch 



[l| 2| 3U[Il 6l 7 | 8 | 9ll0|n|i2|l3|u|isjl6| |l| l\ 3 U| 5| *| ?| S[ 9 1 10 1 1 1 j 1 2[ 13| K- 



15 



16 



I ll 2 I VI €\ 1\ 8 I »hQlllll2ll3lull!5ll6i \VT\ is| I9]zg{21 M 23M 25-1*1 ??. 



28 



29 



30 



1 



3£ 



-24- 



04- 6- 1 6 ; 1 0 : 0 4 ; TAKAHASH I &K I TAYAMA 



mo r r i s on 



; 3 8348 1 1 7 



# 27/ 59 



(19)The Japanese Patent Office 
(11) Laid - Open Patent Application Publication No. He i-11-194765 

(JP-A-Hei-11-194765) 
(43) Publication Date: July 21, 1999 
(51) Int. CI. 6 : G10H1/00 

Request for Examination: not yet requested 
Number of Claims: 3 (24 pages in total) 

(21) Application No.: Hei-9-369067 

(22 ) Application Date: December 29, 1997 

(71) Applicant: Casio Computer Co., Ltd 

6-2, Honmachi 1-chome, Shibuya-ku, Tokyo, Japan 

(72) Inventor: WATANABE, Hiroshi 

c/o Hamura Research and Development Center, Casio 
Computer Co., Ltd 

2-1, Sakae-cho 3-chome, Haraura-shi, Tokyo, Japan 
(74) Agent: JIRO, Sugimura, Patent Attorney 

(54) [Title .of the Invention! SOUND GENERATION CHANNEL 

CONTROLLER 

(57) [Abstract] 

[Problem to be Solved] To prevent control data of MIDI data 
set by a player from being changed by control data of inputted 
MIDI data. 

[Solution] A CPU 2, which has registers for 32 sound generation 
channels for 16-channel MIDI data, stores event data of MIDI 
IN data inputted from a MIDI terminal 7 or an FDD 6 in registers 
for sound generation channels (1) to (16) and sends them out 
to a sound source 3, and stores internal event data inputted 
from a keyboard 1 in registers for sound generation channels 
(17) to (32) and sends them out to the sound source 3 and the 
MIDI terminal 7. In this case, sound generation of either group 
of 16 sound generation channels is controlled by control data 
set with a switch group 4, while sound generation of the other 
group of 16 sound generation channels is controlled by control 
data of the MIDI data. The state of the.sound generation control 
is displayed on an LCD 5. 
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[0006] 

[Embodiment of the Invention] 

Description will be made of an embodiment of a sound generation 
channel controller according to the present invention, taking 
a MIDI instrument with a keyboard as an example. Fig. 1 is a 
block diagram illustrating the system of a MIDI instrument of 
the embodiment. A keyboard 1 is used to input event data, such 
as velocity data and pitch data, of note-on and note off in 
response to the operation of a player. A CPU 2 is a one-chip 
microcomputer having a program ROM, a work RAM, a sequencer for 
storing music data, and a video RAM (which are not shown), and 
has a function of controlling the entire MIDI instrument and 
a function of the sound generation channel controller of the 
present invention. 
[0007] 

To the CPU 2 are connected the keyboard 1, a sound source 3, 
a switch group 4, an LCD (liquid crystal display) 5, an FDD 
(floppy disk drive) 6 and MIDI input and output terminals 7, 
namely a MIDI IN terminal and a MIDI OUT terminal, via a system 
bus, an interface or the like(which are not shown) . A waveform 
ROM 8 and an amplifier 9 are connected to the sound source 3, 
and two loudspeakers 10 are connected to the amplifier 9. The 
sound source 3 generates musical sound signals according to 
waveform data read out from the waveform ROM 8 based on event 
data of musical sound received from the CPU 2, and outputs them 
to the amplifier 9, The amplifier 9 converts the inputted 
musical sound signals from digital signals to analogue signals 
and performs a filtering process and an amplifying process on 
the signals, and then emits the signals from the loudspeakers 
10 as musical sound. 
[0008] 

In a MIDI instrument in general, event data as internal musical 
sound data inputted from the keyboard 1 (or the sequencer) are 
outputted via the CPU 2 to the sound source 3 and the MIDI* OUT 
terminal 7, as shown in Fig. 2. MIDI data as external musical 
sound data inputted from the MIDI IN terminal 7 or the FDD 6 
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are outputted via the CPU 2 to the sound source 3. This 
embodiment is characterized in that 16-channel MIDI data 
'inputted from the MIDI IN terminal 7 and 16 - channel* MIDI data 
outputted from the MIDI OUT terminal 7 are controlled to be 
stored in registers for different sound generation channels of 
the CPU 2, as will be described later. 
[0009] 

Fig. 3 shows the structure of MIDI data as external musical 
sound data and internal musical sound data. As shown in Fig. 
3(l) r MIDI data is constituted of one status byte and two data 
bytes (or one data byte) . Theraost significant bit of the status 
byte is always 1* the following three bits represent a channel 
message, and the other four bits represent a channel. The most 
significant bit of each data byte is always 0, and the other 
seven bits constitute data. For example, note-off MIDI data 
in channel 1 have a status of 80 (H) , and the first byte following 
the status byte is pitch data and the second byte is velocity 
data (the value is 0 since it represents a note-off), as shown 
in Fig. 3(2). Note-on MIDI data in channel 16 has a status of 
9F(H), and the first byte following the status byte is pitch 
data and the second byte is velocity data, as shown in Fig. 3 (3) . 
[0010] 

The switch group 4 shown in Fig. 1 is used to set control data 
(parameters) for controlling the tone and pitch bend of musical 
sound to be generated by the operation of the player. The set 
control data are stored in the work RAM of the CPU 2. The LCD 
5 has a display for displaying information on MIDI data and 
control data. Fig. 4 is a view illustrating an operation 
section including the switch group 4 and the LCD 5. The switch 
group 4 is constituted of a power switch 41, a numeric pad 42 
for setting the tone of the sound, cursor keys 43 for setting 
the volume and the channel, a mixer select switch 44 and channel 
select switches 45. Each time the mixer select switch 44 is 
pressed, the play mode changes cyclically in the sequence of 
"INTERNAL mode", "EXTERNAL mode", "EXTERNAL SOLO mode" and 
"EXTERNAL PLAY MODE". 
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[0011] 

The display of the LCD 5 is divided into a plurality of areas 
depending on the information to be displayed. Information on 
the tone is displayed in an area 51, information on the volume 
is displayed in an area 52, on/off information is displayed in 
an area 53, and information on the mode set by the mixer select 
switch 44 and on the states of the channels are displayed in 
an area 54. As information on the channels, channel numbers, 
boxes around the channel numbers, and four indicators above, each 
channel number are displayed as shown in Fig. 5, except during 
playing or setting the volume. During playing, an indicator 
corresponding to the volume is displayed for each channel, as 
shown in Fig. 6(1). In setting the volume, an indicator 
corresponding to the set value is displayed for each channel, 
as shown in Fig . 6(2). 
[0012] 

Description will be made of the operation of this embodiment 
with reference to the flowcharts of the CPU 2 shown in Fig. 7 
to Fig. 21, the display on the LCD 5 and the method for 
controlling the MIDI channels in each mode shown in Fig. 22 to 
Fig, 25, and an example of the operation section shown in Fig. 
26. Fig. 22 to Fig. 25 show the states in the ^INTERNAL mode", 
"EXTERNAL mode", "EXTERNAL SOLO mode" and ^EXTERNAL PLAY mode", 
respectively. Channels 1 to 16 of the sound generation channels 
1 to 32 are channels for MIDI IN data inputted from the outside 
(external musical sound data inputted from the MIDI IN terminal 
7 or the FDD 6), and channels 17 to 32 are channels for MIDI 
data inputted from the inside (internal musical sound data 
inputted from the keyboard 1 or the sequencer) . 
[0013] 

Fig. 7 shows the flow of the main routine. When the power 
switch 41 shown in Fig. 4 is switched on, predetermined 
initialization is carried out (step SI) . For example , a current 
channel pointer k for designating one of the sound generation 
channels 1 to 32, a pointer CH for designating a channel to be 
corrected, and a mode select register MS are set to 1 by the 
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initialization". After the initialization, step S2 to step S6 
are repeated in a loop. Namely, a switch process for scanning 
the switch group 4 to detect the states of the switches (step 
S2) , an internal event process for processing event data 
inputted from the keyboard 1 (step S3), a MIDI IN process for 
processing MIDI data inputted from the MIDI IN terminal 7 {step 
S4), a sound generation instructing process for sending out 
event data to the sound source 3 (step S5) , and other processes 
(step S6) are performed. 
[0014] 

Fig. 8 to Fig. 15 show a detailed flow of the switch process 
in step S2 of Fig* 7. As shown in Fig. 8, it is determined 
whether or not the mixer select switch 44 is switched on (step 
S7) . When the mixer select switch 44 is switched on, the mode 
select register MS is incremented (step S8). As described 
previously, since the mode is set to one of the "INTERNAL node", 
"EXTERNAL mode", "EXTERNAL SOLO mode" and "EXTERNAL PLAY mode", 
the register MS takes a value in the range of 1 to 4. Thus, 
it is determined whether or not the register MS has been 
incremented to 5 (step S9> , which is a value exceeding the range. 
When the register MS has become 5, it is set to 1 (step S10); 
[0015] 

After step S10, when the mixer select switch 44 is not switched 
on in step S7 or when the register MS is not 5 in step S9, a 
process depending on the value of the register MS is performed. 
It is determined whether or not the register MS is 1 (step Sll) , 
When the register MS is 1, the play mode is the "INTERNAL mode". 
Thus, only the word "INTERNAL" is displayed (step S12) as shown 
in Fig. 22(1) . Then, the pointer k for designating the current 
channel is set to a value obtained by adding 16 to the value 
of the pointer CH for designating a channel to be corrected (step 
S13) , and the switch process is terminated. As described above, 
since the pointer k and the pointer CH have both been set to 
1 in the initialization in the main routine of Fig. 1 1 the sound 
generation channel 17 is set as the current channel at first. 
[0016] 
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When the register MS is not 1 in step Sll, it is determined 
whether or not it is 2 (step S14) . When the register MS is 2, 
the play mode is the "EXTERNAL mode". Thus , the word "EXTERNAL" 
is displayed in the area 54 of the LCD 5 (step S15) as shown 
in Fig. 23(1). Then, the pointer k is set to the value of the 
pointer CH (step SIS) , and the switch process is terminated. 
[0017] 

After the pointer k is set to a value in step S13 or step S16, 
it is determined whether or not each of the channel select 
switches 45 is switched on in the flow of Fig. 9 (step Sll). 
When any of the channel select switches 45 is switched on, a 
pointer m is set to the channel number (step S18) . Then, a box 
ONF(m) as a flag for displaying a box around the channel number 
is inverted (step S19). 
[0018] 

Then, it is determined whether or not the register MS is 1 
or 2 (step S20A). When the register MS is 1 or 2, it is 
determined whether or not the box ONF(m) is 1 (step S20B) . When 
the flag is 1* the ra-th box is turned on (step S21) . When the 
flag is not 1, the m-th box is turned off (step S22) . For example, 
as shown in Fig. 22(1) and Fig . 23(1), the boxes of the channels 
1, 3, 5, 15 are turned on and the boxes of the channels 2, 
4, 9, 16 are turned off. After the boxes have been turned 
on or off, it is determined whether or not the register MS is 
1 in step S23. When the register MS is 1, 16 is added to the 
value of each pointer m (step S24) . After the addition, or when 
the register MS is not 1, a. sound generation ONF(m) as a flag 
for making a corresponding sound generation channel effective 
(allowing the sound generation channel to generate sound) is 
inverted (step S25) . 
[0019] 

After the flag ONF (m) has been inverted, or when no channel 
select switch 45 is switched on in step S17, it is determined 
whether or not a correction flag is 1 in the flow of Fig. 10 
(step S26). The correction flag is a flag set to 1 when tone 
data, namely control data, set for the channels are changed. 
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When the correction flag is not 1, it is determined whether or 
not any of the cursor switches 43 is switched on (step S27). 
When any of the cursor switches 43 is switched on, the correction 
flag is set to 1 (step S28) . Namely, the cursor switches 43 
are trigger switches for setting the correction flag to 1 to 
start a correction operation. 
[0020] 

When the correction flag is 1 in step S26, it is determined 
whether or not any of the cursor switches 43 is switched on 
(again) (step S29). When any of the cursor switches 43 is 
switched on, the value of a timer register T in which a 
predetermined limit of operation waiting time is set is cleared 
to O (step S30) , Then, it is determined whether or not a left 
switch. or a right switch of the cursor switches 43 is switched 
on (step S3l) . When either the right switch or left switch is 
switched on, it is first determined whether or not the left 
switch is switched on (step S32) . When the left switch is 
switched on, the pointer CH is decremented (step S33) . Then, 
it is determined whether or not the pointer CH, which should 
be in the range of 1 to 16, has become 0 (step S34) as a result 
of the decrement. When the pointer CH has become 0, it is set 
to 16 (step S35) . 
[0021] 

In step $32, when the left switch is not switched on, namely 
when the right switch is switched on, the pointer CH is 
incremented (step S36) . It is determined whether or not the 
pointer CH, which should be in the range of 1 to 16, has become 
17 (step S37) as a result of the increment. When the pointer 
CH has become 17, it is set to 1 (stej> S38). 
[0022] 

When the pointer CH has become a value in the. range of 1 to 
16 as a result of the decrement or increment, or when the pointer 
CH became a value over the range of 1 to 16 as a result of the 
decrement or increment and has been set to 1 or 16, the number 
of the channel indicated by the pointer CH is flashed on and 
off (step S39) . For example, when the value of the pointer CH 
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is 5, the number of the channel 5 in the area 54 is flashed on 
and off, as shown in Fig. 26. Then, it is determined whether 
or not any key on the numeric pad 42 is switched on in the flow 
of Fig* 11 (step S40) . When any key on the numeric pad 42 is 
not switched on, the flow of the switch process is terminated. 
When any key on the numeric pad 42 is switched on, the timer 
register T is cleared to 0 (step S41) . 
[0023] 

Then, it is determined whether or not the correction flag is 
1 (step S42) . When the correction flag is 1, it is determined 
whether -or not the register MS is 1 (step S43). When the 
register MS is 1, namely when the play mode is the "INTERNAL 
mode", or when the correction flag is not 1 in step 342, a 
register TONE(CH+16) for indicating the tone of the channel 
(CH + 16) is set to the number on the numeric pad 42 switched on 
(step S44). For example, when the pointer CH = 1, tone data 
are set in the channel 17, as shown in Fig. 22(2). 
[0024] 

When the register MS is not 1, namely when the play mode is 
any of the "EXTERNAL mode", "EXTERNAL SOLO mode" and "EXTERNAL 
PLAY mode" , a register TONE ( CH ) is set to the number on the 
numeric pad 42 switched on (step S45). For example, when the 
pointer CH - 5, tone data are set in the channel 5, as shown 
in Fig. 23 (2) to Fig. 25(2). 
[0025] 

After the number on the numeric pad 42 has been set, TONE data 
are converted into MIDI data, and sent out to the sound source 
3 and a corresponding MIDI OUT channel (step S46) . Then, the 
number on the numeric pad 42 switched on and a corresponding 
tone name are displayed on the LCD 5 shown in Fig, 4 (step S47) . 
For example, when the 1 key on the numeric pad 42 is switched 
on in the "INTERNAL mode", the number "001" and ^GrandPno" 
representing a grand piano as the tone name corresponding to 
the number are displayed in the area 51. 
[0026] 

In step S31 of Fig. 10, when the one of the cursor keys 43 
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switched on is not the right key or left key, namely, when an 
up key or a down key is switched on, the number of the pointer 
CH is flashed on and off in the flow of Fig. 12 (step S48) . Then, 
it is determined whether or not the register MS is 1 (step S49) . 
When the register MS is 1, namely when the play node is the 
"INTERNAL mode", the current channel pointer k is set to a value 
obtained by adding 16 to the value of the pointer CH (step S50) . 
When the register MS is 2 to 4, namely when the play mode is 
anyofthe "EXTERNAL mode" , "EXTERNAL SOLO mode" and "EXTERNAL 
PLAY mode" , the pointer k is set to the value of the pointer 
CH (step S51) . 
[0027] 

After setting the pointer k to a value in step S50 or step 
S51, it is determined whether or not the one of the cursor 
switches 43 switched on is the up key (step S52) . When the key 
is the up key, the value of a volume register VOL(k)of the current 
channel is incremented by a specified value (step S53). When 
the one of the cursor keys 43 switched on is not the up key, 
namely when the down key is switched on, the value of the volume 
register VOL(k) is decremented by a specified value (step S54) . 
After the increment or decrement of the value of the volume 
register VOL(k) , the value is displayed on the indicator (step 
S55) as shown in Fig. 6(2). After that, the process goes to 
step S40 of Fig. 11, and it is determined whether or not any 
key on the numeric pad 42 is switched on. For example, when 
the value of the volume register VOL(5) is 100, "VOLUME 100" 
is displayed in the area 52, as shown in Fig. 26. Then, 
indicators corresponding to the values set to the volume 
registers VOL(l) to VOL(16) are displayed in the area 54. 
[0028] 

After the correction flag has been set to 1 in step S28 of 
Fig. 10, the channel indicators shown in Fig. 5 are turned off 
in the flow of Fig. 13 (step S56) . Then, it is determined 
whether or not the register MS is 1 (step S57). When the 
register MS is 1, namely when the play mode is the "INTERNAL 
3 Tvo-int-or- r, ;< cot- t-n 17 fstpn sSftl . when the reaister 
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switched on is not the right key or left key. namely, when an 
up key or a down key is switched on. the number of the pointer 
CH is flashed on and off in the flow of Fig. 12 (step S48) . Then, 
it is determined whether or not the register MS is 1 (step S49) . 
When the register MS is l r namely when the play mode is the 
"INTERNAL mode", the current channel pointer k is set to a value 
obtained by adding 16 to the value of the pointer CH (step S50) . 
When the register MS is 2 to 4, namely when the play mode is 
any Of the "EXTERNAL mode" , "EXTERNAL SOLO mode" and "EXTERNAL 
PLAY mode" , the pointer k is set to the value of the pointer 
CH (step S51) . 
[0027] 

After setting the pointer k to a value in step S50 or step 
S51, it is determined whether or not the one of the cursor 
switches 43 switched on is the up key (step S52) . When the key 
is the up key, the value of a volume register VOL(k) of the current 
channel is incremented by a specified value (step S53) . When 
the one of the cursor keys 43 switched on is not the up key, 
namely when the down key is switched on, the value of the volume 
register VOL(k) is decremented by a specified value (step S54) . 
After the increment or decrement of the value of the volume 
register VOL(k) , the value is displayed on the indicator (step 
S55) as shown in Fig. 6(2). After that, the process goes to 
step S40 of Fig. 11. and it is determined whether or not any 
key on the numeric pad 42 is switched on. For example, when 
the value of the volume register VOL(5) is 100, "VOLUME 100" 
is displayed in the area 52, as shown in Fig. 26. Then, 
indicators corresponding to the values set to the volume 
registers VOL(l) to VOL(16) are displayed in the area 54. 
[0028] 

After the correction flag has been set to 1 in step S28 of 
Fig. 10, the channel indicators shown in Fig. 5 are turned off 
in the flow of Fig. 13 (step S56). Then, it is determined 
whether or not the register MS is 1 (step S57). when the 
register MS is 1, namely when the play mode is the "INTERNAL 
mode", a pointer p is set to 17. (step S58) . When the register 
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MS is 2 to 4, namely when the play mode is any of the "EXTERNAL 
mode" , "EXTERNAL SOLO mode" and "EXTERNAL PLAY mode" , the 
pointer p is set to 1 (step S59) . Then, a pointer j indicating 
an indicator is set to 1 (step S60A) . After that, an indicator 
(j) is displayed according to the value of the volume register 
VOL(k) while incrementing the pointer j (step S60B) . Then, the 
pointer p is incremented (step S61) , and the pointer j is 
incremented (step S62) . Then, it is determined whether or not 
the register MS is 1 (step S63) . 
[0029] 

When the register MS is 1, namely when the play mode is the 
"INTERNAL mode", it is determined whether or not the pointer 
p has become 33 (step S64). When the register MS is 2 to 4, 
namely when the play mode is any of the "EXTERNAL mode" , 
"EXTERNAL SOLO mode" and "EXTERNAL PLAY mode", it is determined 
whether or not the pointer p has become 17 (step S65). when 
the pointer p is within the range of the number of the channels 
in step S64 or step S65, the process goes to step S60B. In step 
S64 or step S65 , when the pointer p has become 17 or 33, namely 
when the indicators for the 16 channels are all displayed, the 
timer register T is cleared to 0 (step'S66) to release inhibition 
of timer interrupt (step S67). After that, the process goes 
to step S40 of Fig, 11 and, it is determined whether or not any 
key on the numeric pad 42 is switched on* 
[0030] 

In step S14 of Fig. 8, when the register MS is not 2, namely 
when the play mode is not the "EXTERNAL mode", it is determined 
whether or not the register MS is 3 in the flow of Fig. 14 (step 
S68) . When the register MS is 3, namely when the play mode is 
the "EXTERNAL SOLO mode", the words "EXTERNAL SOLO" are 
displayed (step S69) . Then, a pointer n is set to 1 (step S70) , 
and the following steps are performed in a loop while 
incrementing the pointer n. 
[0031] 

Namely, it is determined whether or not the pointer n and the 
pointer k indicating the current channel are equal (step S71) . 
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When the pointer n and the pointer k are equal, the sound 
generation ONF(n) is set to 1 (step S72) . Then, the box ONF(n) 
is set to 1 (step S73) to turn on the n-th box (step S74) . Then, 
the pointer n is incremented (step S75). When the pointer n 
and the pointer k are not equal in step S71, the sound generation 
ONF(n) is set to 0 (step S76). Then, the box ONF(n) is set to 
0 (step S77) to turn off the n-th box (step S78) . Then, in step 
S75, the pointer n is incremented. After the increment of the 
pointer n, it is determined whether or not the pointer n has 
become 17 (step S79) . When the pointer n is not greater than 
16, the process goes to step S71 and the above steps are repeated 
in a loop. When the pointer n has become 17 in step S79, the 
process goes to step S17 of Fig. 9, and it is determined whether 
or not any of the channel select switches 45 is switched on. 
[0032] 

For example, in the "EXTERNAL SOLO mode" shown in Fig. 24 (1) , 
the current channel pointer k is 5. Thus, only the box of the 
number of the channel 5 is on and the boxes of the other numbers 
are off. Namely, in this mode, only one of the sixteen sound 
generation channels is effective. 
[0033] 

When the register MS is not 3 in step S68 of Fig. 14, the 
register MS is 4, namely the play mode is the "EXTERNAL PLAY 
mode". In this case, the words "EXTERNAL PLAY" are displayed 
in the flow of Fig. 15 (step S80) . Then, the pointer n is set 
to 1 (step S81) , and the following steps are performed in a loop 
while incrementing the pointer n. 
[0034] 

Namely, it is determined whether or not the pointer n and the 
pointer k indicating the current channel are equal (step S82) . 
When the pointer n and the pointer k are equal, the sound 
generation ONF(n) is set to 0 (step S83). Then, the register 
TONE (n) and the register VOL(n), namely program changes and so 
on, of a sound generation channel (n) of the sound generation 
channels (1) to (16) designated by the pointer n are copied into 
those, respectively, of one of the sound generation channels 
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(17) to (32) (Step S84), namely the register T0NE(17) and the 
register VOL(17) of the sound generation channel (17) , in this 
embodiment. For example, when the current channel is the sound 
generation channel (5). the tone and volume set in the sound 
generation channel (5) are copied into those of the sound 
generation channel (17), as shown in Fig. 25(2). 
[0035] 

Then, the box ONF(n) is set to 0 (step S85) to turn off the 
n-th box (step S86) . Then, the pointer n is incremented (step 
S87). When the pointer n and the pointer k are not equal in 
step S82, the sound generation ONF(n) is set to 1 (step S88) . 
Then, the box ONF(n) is set to 1 (step S89) to turn on the n-th 
box (step S90) . Then, the pointer n is incremented in step S87, 
After the increment of the pointer n f it is determined whether 
or not the pointer n has become 17 (step S91) . When the pointer 
n is not greater than 16, the process goes to step S82 and the 
above steps are repeated in a loop. When the pointer n has 
become 17 in step S91, the process goes to step S17 of Fig. 9, 
and it is determined whether or not any of the channel select 
switches 45 is. switched on. 
[0036] 

As described above, in the switch process, mixer settings such 
as tone and volume with the switch group 4 are determined 
depending on the mode designated by the register MS. Namely, 
when the play mode is the ^INTERNAL mode", mixer settings can 
be performed on the sound generation channels (17) to (32) of 
the sound generation channels (1) to (32) and mixer settings 
on the sound channels (1) to (16) are nullified, as shown in 
Fig . 22(2). When the play mode is any of the "EXTERNAL mode" , 
"EXTERNAL SOLO mode" and "EXTERNAL PLAY mode" , mixer settings 
can be performed on the sound generation channels (1) to (16) 
and mixer settings on the sound channels (17) to (32) are 
nullified, as shown in Fig. 23(2) to Fig. 25(2). 
[0037 ] 

Fig. 16 shows the flow of the internal event process in step 
S3 of the main routine shown in Fig. 7. In this process, it 
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is determined whether or not an internal event is generated 
(step S92), namely whether or not musical sound data are 
inputted from the keyboard 1 or the sequencer. When an internal 
event is generated, the internal event is stored in a designated 
sound generation channel (step S93) . After the internal event 
has been' stored, or when no internal event is generated, the 
process goes back to the main routine of Fig. 7. 
[0038] 

Fig, 17 shows the flow of the MIDI IN process in step S4 of 
the main routine. In this process, the pointer n is set to 1 
(step S94) , and the following steps are repeated in a loop while 
incrementing the pointer n. Namely, it is determined whether 
or not event data (MIDI data) are inputted into a MIDI IN channel 
(n) (step S95) . when event data are inputted, the event data 
are stored in the sound generation channel (n) (step S96) . 
After the data have been stored, or when event data are not 
inputted in step S95, the pointer n is incremented (step S97) . 
Then, it is determined whether or not the pointer n has become 
17 (step S98) . When the pointer n is not greater than 16, the 
process goes to step S95 and the above steps are repeated in 
a loop. When the pointer n has become 17 in step S98, the MIDI 
IN process is terminated and the process goes back to the main 
routine shown in Fig. 7. 
[0039] 

Fig. 18 to Fig. 20 show the flow of the sound generation 
instructing process in step S5 of the main routine. In this 
process, it is first determined whether or not the register MS 
is 1 (step S99) . When the register MS is 1, namely when the 
play mode is the "INTERNAL mode", the pointer n is set to 1 (step 
S100), and the following steps are repeated in a loop while 
incrementing the pointer n. Namely, it is determined whether 
or not the sound generation ONF(n) is 1 (step S101) . When the 
flag is 1 (valid) , the MIDI data in the sound generation channel 
(n) is sent out to the sound source 3 (step S102) . After the 
MIDI data have been sent out to the sound source 3, or when the 
sound generation ONF(n) is 0 (invalid), the pointer n is 
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incremented (step S103) . Then, it is determined whether or not 
the pointer n has become 17 (step S104). when the pointer n 
is not greater than 16, the process goes to step SlOl and the 
above steps are repeated in a loop. 
[0040] 

Namely, in the "INTERNAL mode", the mixer settings with the 
switch group 4 is effective on the sound generation channels 
(17) to (32) and ineffective on the sound generation channels 
(1) to (16), as shown in Fig. 22(2). Thus, the event data in 
the MIDI IN channels are sent out to the sound source 3 with 
the tone and volume in the event data. In this case, since the 

boxes of the channels 1, 3, 5 15 are turned on as shown in 

Fig. 22(1), only these ten sound generation channels are 
effective . 
[0041] 

In step S104 of Fig. 18, when the pointer n has become 17, 
namely when the pointer n has become a value of a channel for 
an internal event, it is determined what the content of the event 
data in the sound generation channel (n) is (step S105). When 
the event data are note-on data, the level of VEL(n) as velocity 
data of the event data is displayed on the indicator (n- 16) (step 
S106) . Then, it is determined whether or not the sound 
generation ONF(n) is 1 (step S107) , When the flag is 1 (valid), 
the pitch data and velocity data in the event data are sent out 
to the sound source 3 and the MIDI OUT (step S108) . Then, the 
pointer n is incremented (step S109). 
[0042] 

When the event data are note-off data in step S105, the level 
of the indicator (n-16) is turned off (step S110) . Then, it 
is determined whether or not the sound generation ONF(n) is 1 
(step Sill) . When the flag is 1 (valid) , the pitch data and 
velocity data ( = 0) in the event data are sent out to the sound 
source 3 and the MIDI OUT (step S112) . Then, the process goes 
to step S109, and the pointer n is incremented, 
[0043J 

When the event data are control data for controlling mixer 
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settings such as program change data or control change data in 
step S1Q5, the data are nullified and are not sent out to the 
sound source 3 or the MIDI OUT . Then, the process immediately 
goes to step S109, and the pointer n is incremented. The control 
data of the sound generation channels 17 to 32 for controlling 
mixer settings in the M INTERNAL mode" have been already set with 
the switch group 4, and sent out to the sound source 3 and the 
MIDI OUT, as shown in Fig. 22(2). When the sound generation 
ONF(n) is 0 (invalid) in step S107 or step Sill, the process 
immediately goes to step S109, and the pointer n is incremented. 
[0044] 

After the increment of the pointer n, it is determined whether 
or not the pointer n has become 33 (step S113) . When the pointer 
n is not greater than 32, the process goes to step S105, and 
the sound generation instructing process is performed on up to 
the sound generation channel (32) . When the pointer n has 
become 33 in step S113, the sound generation instructing process 
is terminated and the process goes back to the main routine of 
Fig . 7 - 

[0045] 

In step S99 of Fig. 18, when the register MS is not 1, namely 
when the register MS is 2 to 4 and the play mode is any of the 

"EXTERNAL mode", * EXTERNAL SOLO mode" and "EXTERNAL PLAY mode", 
the pointer n is set- to 1 in the flow of Fig. 19 (step S114), 
and the following steps are repeated in a loop while 
increjnen ting the pointer n. 
[0046] 

Namely, it is determined whether or not the sound generation 
ONF(n) of the sound generation channel (n) is 1 (step S115), 
When the flag is 1 (valid) , it is determined what the content 
of the event data in the sound generation channel (n) is (step 
S116) . When the event data are note-on data, the pitch data 
and velocity data in the event data are sent out to the sound 
source 3 and the MIDI OUT (step S117) . Then, the pointer n is 
incremented (step S118) . When the event data are note-off data 
in step S116, the pitch data and velocity data (= 0) in the event 
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data are sent out to the sound source 3 and the MIDI OUT (step 
S119) . Then, the process goes to step S118, and the pointer 
n is incremented. 
[0047] 

When the event data are control data for controlling mixer 
settings such as program change data or control change data in 
step S116, the data are nullified and are not sent out to the 
sound source 3 or the MIDI OUT . Then, the process immediately 
goes to step S118, and the pointer n is incremented. The control 
data of the sound generation channels 1 to 16 for controlling 
mixer settings in the "EXTERNAL mode", "EXTERNAL SOLO mode" or 
"EXTERNAL PLAY mode" have been already set with the switch group 
4, and sent out to the sound source 3 and the MIDI OUT, as shown 
in Fig. 23(2) to Fig. 25(2). When the sound generation ONF (n) 
is 0 (invalid) in step S115, the process immediately goes to 
step S118, and the pointer n is incremented. After the 
increment of the pointer n, it is determined whether or not the 
pointer n has become 17 (step S120) . When the pointer n is not 
greater than 16. the process goes to step S115, and the sound 
generation instructing process is performed on up to the sound 
generation channel (16). 
(0048] 

When the pointer n has become 17 in step S120, it is determined 
whether or not the register MS is 4 in the flow of Fig. 20 (step 

5121) . When the register MS is 4, namely when the play mode 
is the ^EXTERNAL PLAY mode", it is determined what the content 
of the event data in the sound generation channel (17) is (step 

5122) . When the event data are note-on data, the level of 
VEL(17) as the velocity data of the event data is displayed on 
the indicator (1) (step S123) . Then, it is determined whether 
or not the sound generation ONF(l7) is 1 (step S124) . When the 
flag is 1 (valid) , the pitch data and velocity data in the event 
data are sent out to the sound source 3 and the MIDI OUT channel 
(1) (step S125) . Then, the pointer n is incremented (step 
S126) . 

[0049] 
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When the event data are note-off data in step S122, the level 
of the indicator (1) is turned off (step S127). Then, it is 
determined whether or not the sound generation ONF(17) is 1 
(step S128) . When the flag is 1 (valid), the pitch data and 
velocity data (- 0) in the event data are sent out to the sound 
source 3 and the MIDI OUT channel (1) (step S129) . Then, the 
process goes to step S126, and the pointer n is incremented. 
[0050] 

When the event data are control data for controlling mixer 
settings such as program change data or control change data in 
step S122, the data are nullified and are not sent out to the 
sound source 3 or the MIDI OUT. Then, the process immediately 
goes to step S126, and the pointer n is incremented. When the 
sound generation ONF (n) is 0 (invalid) in step S124 or step S128, 
the process immediately goes to step 5126, and the pointer n 
is incremented. 
[0051] 

After the increment of the pointer n in step S126, namely for 
each of the sound generation channels (18) to (32), the level 
of VEL(n) of the internal event data is displayed on the 
indicator (n-16) (step S130). Then, it is determined whether 
or not the sound generation ONF(n) is 1 (step S131) . When the 
flag is 1 (valid) , the MIDI data in the sound generation channel 
(n) are sent out to the sound source 3 and the MIDI OUT channel 
(n-16) (step S132) . Then, it is determined whether or not the 
pointer n has become 33 (step S133) . When the pointer n is not 
grea ter than 32, the process goes to step S126, and the pointer 
n is incremented. Then, the steps up to step S133 are repeated 
in a loop. When the pointer n has become 33 in step S133, the 
sound generation instructing process is terminated and the 
process goes back to the main routine of Fig. 7. 
[0052] 

Namely, in the "EXTERNAL PLAY mode'', the control data, for 
controlling mixer settings, of the sound generation channel (5) 
set with the switch group 4 are copied into those of the sound 
generation channel (17) designated in advance, as shown in Fig. 
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25(2). Thus, the control data in the internal event data for 
controlling mixer settings are ignored. Thus, only the. pitch 
data and velocity data in the internal event data are sent out 
to the sound source 3 and the MIDI OUT channel (1) , and a sound 
is generated according to the control data, such as pitch data 
and velocity data, for controlling mixer settings set with the 
switch group 4. For the sound generation channels (18) to (32) , 
which are not designated, all the internal event data are sent 
out to the sound source 3 and the MIDI OUT channels (2) to (16) , 
respectively, and sounds are generated according to the control 
data in the internal event data for controlling mixer settings 
such as pitch data and volume data. 
[0053] 

When the register MS is not 4 in step S121 of Fig. 20, namely 
when the register MS is 2 or 3 and the play mode is either the 
"EXTERNAL mode" or "EXTERNAL SOLO mode", the process goes to 
step S130. Namely, step S130 to step S133 are performed in a 
loop on the sound generation channels (17) to (32) while 
incrementing the pointer n, and MIDI data in the sound 
generation channel (n) whose sound generation ONF(n) is 1 are 
sent to the sound source 3 and the MIDI OUT channel (n-16) , Then, 
when the pointer n has become 33 in step S133, the sound 
generation instructing process is terminated, and the process 
goes back to the main routine shown in Fig. 7. 
[0054} 

Namely, in the "EXTERNAL mode" or "EXTERNAL SOLO mode", the 
internal event data are all sent to the sound source 3 and the 
MIDI OUT channels (1) to (16), and sounds are generated 
according to the control data in the internal event data for 
controlling mixer settings such as pitch data and volume data. 
10055] 

Fig. 21 shows the flow of the timer interrupt. In this process, 
when a timer interrupt is generated, the timer register T is 
incremented (step S134) , and it is determined whether or not 
the timer register T has exceeded a predetermined period of time 
(step S135). When the timer register T has not exceeded the 
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predetermined period of time, the flow is terminated. When the 
timer register T has exceeded the predetermined period of time, 
the correction flag is set to 0 (step S136), and the channel 
indicators are turned off (step S137). Then,, the timer 
interrupt is inhibited (step S138). 
[0056] 

Namely, in the switch process for correction operation, after 
it is determined that any of the cursor switches 43 is switched 
on in step S27 or step S29 of Fig. 10, or after it is determined 
that any key on the numeric pad 42 is switched on in step S40 
of Fig. 11, the correction operation- is nullified, unless 
another switch operation is performed before the predetermined 
limit of operation waiting time elapses. 
[0057] 

As has been described above, in this embodiment, the CPU 2 
constituting the sound generation channel controller has a work 
RAM which constitutes first storage means for storing event data 
as 16-channel external musical sound data inputted from the 
outside for each channel, and second storage means for storing 
event data as 16-channel internal musical sound data generated 
inside. The CPU 2 also constitutes mode setting means for 
setting the play mode to one of the ^INTERNAL Mode", "EXTERNAL 
mode", "EXTERNAL SOLO mode" and "EXTERNAL PLAY mode", storage 
designating means for designating either the first or second 
storage means depending on the play mode set by the mode setting 
means and for setting control data for the designated storage 
means, control data setting means for setting control data as 
the control data for the storage means designated by the storage 
designating means, and sound generation control means for 
controlling the generation of sound, for the storage means 
designated by the storage designating means, according to the 
control data set with the control data setting means regardless 
of control data included in the external and internal musical 
sound data, and for controlling the generation of sound, for 
the storage means not designated by the storage designating 
means, according to the control data included in the external 
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and internal musical sound data. 
(0058] 

Thus, according to this embodiment, control data set for each 
channel of either multi-channel, external or internal musical 
sound data can be held regardless of the control data included 
in the other musical sound data. Thus, the control data of 
musical sound data set by a player are not changed by the control 
data of inputted musical sound data. 
[0059] 

In the above embodiment, description has been made taking 
control data for controlling the note and volume as examples 
of the control data* However, the control data may be other 
control data for determining the musical sound, such as control 
data for controlling aftertouch, modulation or envelope. 
[0060] 

In the above embodiment, in the "EXTERNAL PLAY mode", control 
data for a sound generation channel for external event are 
copied into one of the sixteen sound generation channels for 
internal event, the sound channel (17), for example. However, 
the control data may be copied into a plurality of corresponding 
sound generation channels. 
[0061] 

[Effect of the Invention] 

According to the present invention, since control data set 
for each channel of either one of external and internal, 
multi-channel musical sound data can be held regardless of the 
control data included in the other one of the musical sound data, 
the control data of musical sound data set by a player are not 
changed by the control data of inputted musical sound data. 
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